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(57) ABSTRACT

An arrangement includes a carrier; an optoelectronic com-
ponent arranged on the carrier; and a maternial arranged on
the carrier, wherein the carrier includes at least one structural
element that hinders flow of the material 1n a flow direction,
the structural element extends transversely to the flow
direction, and the structural element has a rounding radius 1n
a plane perpendicular to the transverse extent of the struc-
tural element less than 20 um.
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ARRANGEMENT HAVING A CARRIER AND
AN OPTOELECTRONIC COMPONENT

TECHNICAL FIELD

This disclosure relates to an arrangement having a carrier
and an optoelectronic component and a method of producing
an arrangement having a carrier and an optoelectronic
component.

BACKGROUND

It 1s known to arrange an optoelectronic component on a
carrier. The optoelectronic component may be covered with
an encapsulation compound. It 1s furthermore known to
enclose the optoelectronic component with a frame. The
interior of the frame 1s filled with the encapsulation com-
pound, the encapsulation compound also covering the com-
ponent.

There 1s nonetheless a need to provide an improved
arrangement having a carrier and an optoelectronic compo-
nent, and an improved method of producing the carrier
having an optoelectronic component.

SUMMARY

We provide an arrangement including a carrier; an opto-
clectronic component arranged on the carrier; and a material
arranged on the carrier, wherein the carrier includes at least
one structural element that hinders flow of the material 1n a
flow direction, the structural element extends transversely to
the flow direction, and the structural element has a rounding,
radius 1n a plane perpendicular to the transverse extent of the
structural element less than 20 um.

We also provide a method of producing an arrangement
having a carrier, including providing the carrier; introducing,
at least one structural element that hinders flow of a material
in a predetermined flow direction into the carrier, wherein
the structural element extends transversely to the flow
direction, and the structural element has a rounding radius 1n
a plane perpendicular to the transverse extent of the struc-
tural element less than 20 um; arranging an optoelectronic
component on the carrier next to the structural element; and
applying the material onto at least one of the component and
between the component and the structural element.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a plan view of the carrer.

FIG. 2 schematically shows a cross section through a
second example of the carrier.

FIG. 3 schematically shows a plan view of a carrier with
clongate structural elements.

FIG. 4 schematically shows a plan view of a carrier with
clongate structural elements arranged transversely to a tlow
direction.

FIG. 5 schematically shows a plan view of a carrier with
round structural elements.

FIG. 6 schematically shows a partial detail of a carrier
with a limiting element.

FI1G. 7 schematically shows a cross section through a part
of a carnier with structural elements 1n the form of eleva-
tions.

FIG. 8 schematically shows a cross section through a part
of a carrier with structural elements 1n the form of depres-
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10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 9 schematically shows a cross section through a part
of a carrier with structural elements 1n the form of elevations
and depressions.

FIG. 10 schematically shows a cross section through a
part of a carnier with an electrically conductive layer with
structural elements.

FIG. 11 schematically 6 shows a plan view of a surface of
a carrier with corrugated structural elements.

FIG. 12 schematically shows a plan view of a surface of
a carrier with rounded structural elements.

FIG. 13 schematically shows a partial cross section
through a carrier with a component, a limiting element and
an electrically conductive layer.

FIG. 14 schematically shows a partial detail of a carrier
with a flowable material and with three structural elements.

LIST OF REFERENCE SIGNS

1 carrer

2 electrically conductive layer
3 optoelectronic component

4 limiting element

5 tlowable material

6 first side
7 second side

8 first contact region

9 second contact region
10 tlow direction

11 first region

12 second region

13 structural element
14 elevation

15 depression

16 upper side
17 height

18 depth
19 rounding radius

DETAILED DESCRIPTION

One advantage of our arrangement 1s that tlow of the
maternal 1 a predetermined tlow direction 1s hindered. This
1s achieved 1n that a surface structure of the carrier has at
least one structural element in a predetermined flow direc-
tion. The structural element extends transversely to the flow
direction. The structural element has a rounding radius 1n a
plane of the flow direction of less than 20 um. The plane 1s
furthermore, for example, arranged perpendicularly to a
longitudinal extent of the structural element. With these
rounding radi, ethcient impeding of the flow of the material
1s achieved. By the small rounding radius, wetting of the
structural element with the flowable material 1s hindered or
prevented.

At least three structural elements may be arranged suc-
cessively 1n the flow direction, a structural element having
a distance from the neighboring structural element which 1s
less than 200 um. At least three structural elements may
therefore be arranged on a distance of approximately 400
L.

At least three structural elements may be arranged suc-
cessively 1n the flow direction. Neighboring structural ele-
ments may have a predetermined distance. For example, the
distance of neighboring structural elements may be greater
than 5 um or less than 10 um.

10 or more structural elements may be arranged succes-
sively 1n the flow direction, a structural element having a
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distance from the neighboring structural element of less than
200 um and/or greater than 5 um.

The size of the rounding radius may be greater than an
average value of a surface roughness of the material, or an
average roughness of the surface of the material 1n which the
structural element 1s formed. The average roughness of the
surface may, for example, be 2 um or less. The structural
clement may have a width perpendicularly to a longitudinal
extent of the structural element of at least three times the
average surface roughness of the material in which the
structural element 1s formed. The structural element may
have a height, or a depth, which 1s at least three times the
average surface roughness of the material in which the
structural element 1s formed.

The structural elements may have the rounding radius of
less than 20 um along the entire longitudinal extent. Fur-
thermore, the structural elements may 1n established sections
have a rounding radius greater than 20 um. The sections with
rounding radi1 greater than 20 um should not be arranged
successively on an axis in the flow direction 1n neighboring
structural elements, but should be arranged laterally oflset.
For example, a lateral distance between the sections of
neighboring structural elements with rounding radii greater
than 20 um may be at least two times the distance between
the neighboring structural elements. In this way, a suflicient
retardation and/or limiting of a flow (bleeding) of the
material can still be achieved.

The rounding radius may be less than 10 um, in particular
less than 5 um. In this way, a further improvement of the
flow impeding of the material 1s achieved.

The rounding radius may be less than 1 um, 1n particular
less than 0.05 um.

The structural element may have a height greater than or
equal to the rounding radius.

The structural element may have a height less than 20 um.
Because of the small height of the structural element, the
surface structure of the carrier 1s essentially unchanged.
Furthermore, flow of the material 1s hindered by the struc-
tural element in the predetermined flow direction. Therefore,
for example, the optoelectronic component may be over-
filled with a flowable maternial and lateral flow of the
flowable material away in the predetermined flow direction
1s hindered or impeded because of the proposed surface
structure with the structural element.

At least two structural elements may be arranged succes-
sively 1n the flow direction. The flow path of the flowable
material 1s therefore reduced. Furthermore, detfects in 1ndi-
vidual structural elements can be compensated for by a
plurality of structural elements along the tlow direction.

The structural elements are, for example, formed as
clevations and/or as depressions. The structural elements
may have a height less than 5 um, 1n particular less than 1
um. With the aid of these small heights of the structural
elements as well, a substantial influence on the flow rate and
the flow path of the flowable material can be achieved. In the
example of the structural element as a depression, the
depression has a width in the flow direction which corre-
sponds to at least two times the rounding radius.

The carrier may comprise an electrically conductive layer,
the structural elements being mtroduced 1n a surface of the
clectrically conductive layer. It 1s therefore not necessary to
structure the carner 1tself. The structural elements may, for
example, already be produced during production of the
clectrically conductive layer. Furthermore, the structural
clements may also be introduced into the surface of the
clectrically conductive layer after production of the electri-

cally conductive layer. For example, the electrically con-

10

15

20

25

30

35

40

45

50

55

60

65

4

ductive layer may be formed from a softer material than the
carrier. Furthermore, the height of the structural elements
may be equal to the height of the electrically conductive
layer. It 1s therefore not necessary to configure the structural
clements precisely with a height. The height may be auto-
matically predetermined by the thickness of the electrically
conductive layer itself. The electrically conductive layer
may, for example, be electrolytically deposited. A roughness
of the surface of the electrically conductive layer may occur
during production or deposition of the electrically conduc-
tive layer. The structural elements may be introduced into
the surface of the electrically conductive layer after produc-
tion of the electrically conductive layer, for example, by an
embossing method or a laser process or a grinding process
or a scoring method or an etching method.

The structural elements may have a height of at least 0.1
um. Tests have shown that this mimmimum height 1s advan-
tageous for a substantial influencing of the flow rate and the
flow length of the flowable material. The height of the
structural elements should be greater than a roughness of the
surface of the carrier.

A limiting element may be arranged next to the compo-
nent on the carrier. The flowable material 1s arranged
between the component and a first side of the limiting
clement. The structural elements are arranged adjacent to a
second side of the limiting element. The second side 1s
arranged opposite to the first side of the limiting element.
The efiect achieved in this way 1s that flowable matenal that,
for example, tlows through/between the limiting element
and the carrier, 1s impeded from further flow by the struc-
tural elements on the second side of the limiting element.
The limiting element may, for example, be configured 1n the
form of a web extending over at least a part of the side
lengths of the component, and in particular encloses the
component annularly.

The structural elements may have an elongate shape or a
round shape, 1n particular a circular shape, in a plane parallel
to a surface of the carrier.

An elongate strip region may be provided, the structural
clements being arranged in the strip region. The elongate
strip region may be arranged with its longitudinal extent
transverse to the flow direction. The longitudinal direction of
the elongate structural elements may also be arranged per-
pendicularly to the predetermined tlow direction. The pre-
determined flow direction corresponds to the direction 1n
which the flowable material 1s not meant to flow. The
structural elements may also have a shape curved in the
plane of the carrier, 1n particular an S-shape. Furthermore,
the structural elements may also be configured 1n the form
of round, 1n particular circular, base faces in the surface of
the carrier.

The structural elements may, for example, be produced
with the aid of an embossing method and/or with the aid of
a grinding method and/or with the aid of a laser processing
method and/or with the aid of a mechanical scoring method
and/or with the aid of an etching method and/or with the aid
ol a sandblasting method.

After application of the flowable material onto the carrier,
depending on the material property, the flowable material 1s
cured after a predetermined waiting time.

The flowable material may comprise a matrix material
into which particles are introduced. For example, silicone
may be used as a matrix material. Furthermore, 1n particular,
scattering particles or luminescent particles may be used as
particles. Furthermore, the flowable material may also com-
prise epoxide or plastic.
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The elevations may be made of the same material as the
carrier or the electrically conductive layer. Furthermore, the
clevations may also consist of a diflerent maternal.

The above-described properties, features and advantages,
and the way 1n which they are achieved, will become more
clearly and readily comprehensible 1n conjunction with the
tollowing description of examples, which will be explained
in more detail 1n connection with the drawings.

FIG. 1 shows a plan view of an upper side of the carrier
1. The carrier 1 comprises two electrically conductive layers
2 arranged at a distance from one another on the upper side
of the carrier 1. Furthermore, an optoelectronic component
3 1s arranged on the upper side of the carrier 1. The
component 3 comprises electrical terminals on a lower side
that electrically conductively connect to the two electrically
conductive layers 2. The optoelectronic component 3 1is
configured, for example, as a light-emitting diode, a laser
diode or a photosensor. The electrically conductive layers 2
are applied as thin metallization layers on the upper side of
the carrier 1. A limiting element 4 1s furthermore provided,
encloses the component 3 1n the form of a circumierential
frame and 1s arranged on the upper side of the carner 1.
Furthermore, a flowable material 5 i1s arranged inside the
limiting element 4. The material 3 1s represented schemati-
cally by oblique slashes and adjoins a first side 6 of the
limiting element 4. The first side 6 represents an nner side
facing toward the component 3, of the limiting element 4.
Opposite to the first side 6, the limiting element 4 comprises
a second side 7. The electrically conductive layers 2 extend
away starting from the component 3 and respectively have
a contact region 8, 9 at a distance from the component 3 and
the limiting element 4.

The contact region 8, 9 of the electrically conductive
layers 2 1s intended for electrical contacting with a further
clectrical line, for example, for a bonding wire or a bonding
ball. The contact regions 8, 9 are intended to be kept free of
the flowable material 5. The flowable material 5 1s therefore
not imtended to be able to tlow 1n the direction of the contact
regions 8, 9 after application onto the component 3 or
adjacent to the component 3. The limiting element 4 1s
provided to limit the flow path of the material. On the one
hand, the limiting element 4 may be omitted and, on the
other hand, tests have shown that, in the event of poor
adhesion of the limiting element 4 on the upper side of the
carrier 1 or on the electrically conductive layer 2, flowable
material 5 can flow between the carrier 1 and the limiting
clement 4 1n a flow direction 10 1n the direction of the
contact regions 8, 9. The flow direction 10 1s 1n this example
a Ireely selectable direction 1n which flow of the material 5
1s intended to be prevented.

To lmmit the flow path and the flow distance of the
flowable material 5, the carrier 1 comprises a first and/or a
second region 11, 12, which are represented as bordered by
a dashed line. In the first and 1n the second region 11, 12,
structural elements 13 that hinder or impede flow of the
flowable material 1n the flow direction 10 are provided on
the carrier 1 and/or on the conductive layers 2. The flow
direction 10 1s represented schematically as an arrow.

In the plane of the flow direction 10 and perpendicularly
to the longitudinal extent of the structural elements 13, the
structural elements 13 have a rounding radius less than 20
um. The rounding radius may be less than 10 um, 1n
particular less than 5 um. Furthermore, the rounding radius
may be less than 1 um, 1n particular less than 0.05 um.

The structural elements 13 have, for example, a height
less than 20 um. The structural elements 13 are indicated
only schematically in FIG. 1. The structural elements 13

10

15

20

25

30

35

40

45

50

55

60

65

6

may represent elevations and/or depressions. For example,
the structural elements 13 may have a height less than 20
um, and 1n particular less than 5 um. The structural elements
may have a height of less than 1 um. The height of the
structural elements should be greater than the rounding
radius. The height of the structural elements should be
greater than 0.1 um, and in particular greater than a rough-
ness of the surface of the carrier and/or of the surface of the
clectrically conductive layer 2. For example, an average
roughness may be used as the surface roughness or rough-
ness. The average roughness indicates the average distance
ol a measurement point (on the surface) from a midline. The
midline intersects the actual profile within the reference
distance such that the sum of the profile deviations 1n
relation to the midline 1s minimal.

The length of the structural elements 13 transversely to
the flow direction 10 may be significantly greater than a
width of the structural elements 13 1n the tlow direction 10.
The longer the structural elements 13, the better the flowable
material 1s deflected laterally with respect to the flow
direction 10. The structural elements 13 form as elevations
barriers, and as depressions free filling regions for the
flowable material 5.

The structural elements 13 may be produced by an
embossing method and/or a grinding method and/or a laser
processing method and/or a mechanical scoring method
and/or an etching method and/or a sandblasting method.

The flowable material 5 may, for example, comprise
adhesive matenial, silicone, epoxide, plastic, polymers or
other types of materials that can be applied 1n paste or liquid
form onto the carrier 1. Flowable 1s also meant to mean a
paste-like maternial having a certain flowability. The flowable
material 5 remains tlowable at least for a certain period of
time after application onto the carrier 1. Subsequently, 1t 1s
at least partially cured and at least partially, in particular
tully solid and no longer flowable.

The material 5 may also remain tlowable 1n the longer
term after application onto the carrier 1. Furthermore, the
flowable material 5 also comprises materials that cure and
solidify after a predetermined period of time after applica-
tion. Nevertheless, limiting of the flow path by the structural
clements 13 also oflers advantages for a curable material 5
since the curable material 5 may also tlow in the flowable
state 1n the direction of the contact regions 8, 9 to be kept
free. The limiting element 5 may, for example, be formed
from a plastic material, epoxy resin or silicone. The struc-
tural elements 13 are represented schematically in FIG. 1 1n
the form of lines. In FIG. 1, the structural elements 13 are
arranged at least partially 1n the region of the electrically
conductive layers 2 and 1n the region of the surface of the
carrier 1.

FIG. 2 shows a schematic cross section through a further
carrter 1 on which an optoelectronic component 3 1is
arranged. The component 3 1s furthermore covered with
flowable material 5. Furthermore, flow directions 10 1n
which a flow path of the material 3 1s intended to be limited,
are represented schematically 1n the form of arrows. On the
upper side, the carrier 1 comprises structural elements 13
that hinder or impede flow of the flowable material 5 1n the
flow direction 10. In the plane of the flow direction 10 and
perpendicularly to the longitudinal extent of the structural
clements 13, the structural elements 13 have a rounding
radius less than 20 um. The rounding radius may be less than
10 um, 1 particular less than 5 um. Furthermore, the
rounding radius may be less than 1 um, 1n particular less than
0.05 um. The structural elements 13 have, for example, a
height less than 20 um. The structural elements 13 are
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indicated only schematically in FIG. 1. The structural ele-
ments 13 may represent elevations and/or depressions. For
example, the structural elements 13 may have a height less
than 20 um, and 1n particular less than 5 um. The structural
clements may have a height less than 1 um. The height of the
structural elements should be greater than the rounding
radius, for example, greater than 0.1 um, and in particular
greater than a roughness of the surface of the carrier and/or
of the surface of the electrically conductive layer 2.

FIG. 3 shows 1n a schematic representation a view of an
upper side of a further carrier 1, a component 3 covered with
flowable material § being arranged on the carrier 1. Flow of
the flowable material 3 1s intended to be prevented or at least
limited 1n a flow direction 10, which 1s represented with an
arrow. To this end, on the upper side, the carrier 1 has a first
region 11 1 which at least two, 1n particular a plurality of
clongate structural elements 13 are provided. The longitu-
dinal direction of the structural elements 13 1s arranged
perpendicularly to the flow direction 10. Furthermore, the at
least two structural elements 13 represented are arranged
successively at an established distance in the flow direction
10. A limiting element 4, for example, 1n the form of a web
or a wall, may be provided between the component 3 and the
first region 11.

FIG. 4 shows another example of a carrier 1 on which an
optoelectronic component 3 covered with flowable material
5 1s arranged. In this example as well, a limiting element 4
in the form of a web or a wall may be arranged next to the
component 3 in the flow direction 10. The limiting element
4 may, however, also be omitted. In this example, elongate
structural elements 13 are arranged transversely to the flow
direction 10 1 a first region 11. This orientation of the
structural elements 13 1in relation to the flow direction 10
also limits the flow path of the maternial 5. Furthermore, as
represented 1 FIG. 4, crosswise-arranged elongate struc-
tural elements 13 may also be provided.

FIG. 5 shows a partial detail of an upper side of a further
carrier 1, on which a component 3 with flowable material 5
1s arranged. Furthermore, a flow direction 10 in which tlow
of the flowable material 5 1s intended to be limited 1is
represented with an arrow. To this end, a first region 11
arranged 1n the tlow direction 10 1s provided with round
structural elements. The first region 11 1s indicated by
dashed lines. For example, the first region 1s configured to be
clongate and arranged transversely, in particular perpendicu-
larly to the flow direction 10. In the plane of the carrier, the
structural elements 13 have rounded base faces, for example,
circular base faces. Furthermore, a limiting element 4 may
be provided 1n the flow direction 10 between the first region
and the component 3. In the example of FIG. 5 as well, at
least two structural elements 13 are arranged successively 1n
the flow direction 10.

The structural elements 13 of the preceding figures may,
for example, be configured in the form of depressions and/or
clevations. The arrangement of the structural elements 13
may represent a dimple structure. In the plane perpendicular
to the surface 16 of the carrier, the depressions may have a
rounding radius 19 less than 20 um, and preferably greater
than a roughness of the surface 16 of the carrier 1. Further-
more, the depth 18 of the depression may be greater than the
rounding radius 19. Furthermore, a width of the depression
along the tlow direction 10 may lie 1n the range of the value
of the depth 18. The structural elements 13 of FIG. 5 may
also be arranged in electrically conductive layers.

FIG. 6 shows a partial detail of a plan view of a further
carrier 1 with an electrically conductive layer 2 on which a
limiting element 4 1s arranged. Furthermore, a tlow direction
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10 1s represented schematically 1n the form of an arrow. The
flowable maternial 5, represented schematically with oblique
strokes, 1s 1n this example arranged on the electrically
conductive layer 2 next to a first side 6 of the limiting
clement 4. The limiting element 4 1s intended to limit a flow
of the flowable material 5 directed in the flow direction.
However, cavities between the carrier 1 and the limiting
clement 4 may ensure that flowable material 5 flows
between the carrier 1 and the limiting element 4 1n the flow
direction 10 on a second side 7 of the limiting element 4, the
flowable material 5 being schematically represented with
oblique strokes as being adjacent to the second side 7. So
that further flow of the material 5 in the flow direction 10 1s
hindered or limited, structural elements 13 are arranged next
to the second side 7 of the limiting element 4 on the
clectrically conductive layer 2. The structural elements 13
may 1n addition also be arranged on the carrier 1. The
structural elements 13 may be introduced only 1n the elec-
trical layer 2 and/or only also 1n the upper side of the carrier
1. In this way, for example, wetting of a {irst contact region
8 of the electrically conductive layer 2 or other regions 1s
intended to be prevented.

In the examples of FIGS. 3 to 6 as well, the structural
clements 13 have a rounding radius less than 20 um 1n the
plane of the flow direction 10 and perpendicularly to the
longitudinal extent of the structural elements 13. The round-
ing radius may be less than 10 um, in particular less than 5
um. Furthermore, the rounding radius may be less than 1 um
in particular less than 0.05 um. The structural elements 13
have, for example, a height less than 20 m. The structural
clements 13 may represent elevations and/or depressions.
For example, the structural elements 13 may have a height
less than 20 um, and in particular less than 5 um. The
structural elements may have a height of less than 1 um. The
height of the structural elements should be greater than the
rounding radius, for example, greater than 0.1 um, and in
particular greater than a roughness of the surface of the
carrier and/or of the surface of the electrically conductive
layer 2.

The structural elements 13 may comprise various shapes
and various materials. Various shapes of the structural
clements 13 will be explained below by way of example.

FIG. 7 shows a schematic partial cross section through a
carrier 1 on which structural elements 13 1n the form of
clevations are represented in the flow direction 10. The
clevations may, for example, be produced by applying
material onto the carrier 1. The maternial may, for example,
consist of the same matenal as the electrically conductive
layer 2. Furthermore, silicone, epoxide or other materials
may also be used as a material for the elevations 14. A height
17 of the elevation 14 relative to the upper side 16 of the
carrier 1 may be less than 20 um and greater than 0.1 um. In
the plane of the flow direction 10 and perpendicularly to the
longitudinal extent of the elevations 14 transversely to the
flow direction, 1.e., 1n the section plane represented, the
clevations 14 have a rounding radius 19 less than 20 um. The
rounding radius 19 may be less than 10 um, 1n particular less
than 5 um. Furthermore, the rounding radius 19 may be less
than 1 um, 1n particular less than 0.05 um. The elevations 14
have, for example, a height less than 20 um. For example,
the elevations 14 may have a height less 10 um, and in
particular less than 5 um. The elevations 14 may have a
height of less than 1 um. The height of the elevations 14
should be greater than the rounding radius, for example,
greater than 0.1 um, and in particular greater than a rough-
ness of the surface of the carrier and/or of the surface of the
clectrically conductive layer 2.
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FIG. 8 shows a partial cross section through a further
example of a carrier 1, 1n the upper side of which depres-
s1ons 135 are introduced as structural elements. The depths 18
of the depressions 135 relative to the upper side 16 may be
less than 20 um and greater than 0.1 um. In the plane of the
cross section represented, at the transition to the surface 16
of the carrier, the depressions 15 may have a rounding radius
19 less than 20 um and preferably greater than a roughness
of the surface 16 of the carrier 1. Furthermore, the depth 18
of the depression 15 may be greater than the rounding radius
19. Furthermore, a width of the depression 13 along the tflow
direction 10 may lie 1n the range of the value of the depth 18.
Furthermore, the width of the depression may have at least
two times the value of a rounding radius 19.

In the plane of the flow direction 10 and perpendicularly
to the longitudinal extent of the structural elements 13, the
depressions 15 have a rounding radius 19 less than 20 um.
The rounding radius 19 may be less than 10 um, 1n particular
less than 5 um. Furthermore, the rounding radius 19 may be
less than 1 um, 1n particular less than 0.05 um. The depres-
sions 135 have, for example, a depth less than 10 um. For
example, the depressions 15 may have a depth less than 20
um, and 1n particular less than 5 um. The depressions 15 may
have a depth of less than 1 um. The depth of the depressions
15 should be greater than the rounding radius, for example,
greater than 0.1 um, and 1n particular greater than a rough-
ness of the surface of the carrier and/or of the surface of the
clectrically conductive layer 2.

FIG. 9 shows a partial cross section through a further
example of a carrier 1 on the upper side of which an
clevation 14 1s arranged and 1n the upper side of which a
depression 15 1s introduced. The elevation 14 and the
depression 15 are provided successively as structural ele-
ments in the flow direction 10. The elevation 14 and the
depression 15 may be configured according to the examples
of FIGS. 7 and 8.

FIG. 10 shows 1n a schematic partial cross section a
turther example of a carrier 1 1n which elevations 14 and
depressions 15 are introduced 1n an electrically conductive
layer 2 1n the flow direction 10. In the example, two types
of depressions 15 are provided. One group of depressions 15
1s formed as far as the upper side 16 of the carrier 1. A further
group ol depressions 15 extends only as far as a part of the
thickness of the electrically conductive layer 2, and 1s not
formed as far as the carrier 1. Formation of the depressions
15 as far as the surface 16 allows a simple production
method and furthermore a defined depth of the depression 15
corresponding to the thickness of the electrically conductive
layer 2. Only elevations or only depressions may be pro-
vided as structural elements 1n the electrically conductive
layer 2. Furthermore, more than respectively only two
clevations and/or only two depressions may be formed in the
clectrically conductive layer 2. The elevation 14 and the
depression 15 may be configured according to the examples
of FIGS. 7 and 8.

FIG. 11 shows a partial detail of an upper side 16 of the
carrier 1 1n which curling structural elements 13 are repre-
sented transversely to the flow direction 10. The curling
structural elements 13 may be configured in the form of
clevations and/or in the form of depressions. The elevations
and/or the depressions may be configured with rounding
radi1 19 and heights or depths according to the preceding
examples.

FIG. 12 shows a partial detail of an upper side 16 of a
carrier 1 in which structural elements 13 having a rounded
base face 1n the plane of the upper side 16 of the carrier 1
are arranged 1n the tlow direction 13. The base face of the

10

15

20

25

30

35

40

45

50

55

60

65

10

structural elements 13 may be circular. The base face of the
structural elements 13 may also comprise any other type of
rounded base. In this examples as well, at least two structural
clements 13 are arranged on the upper side 16. Structural
clements 13 with different shapes may, for example, be
arranged like the structural elements of FIGS. 6, 11 and 12,
but also 1n a mixed fashion. Furthermore, the structural
clements 13 may be arranged both on the upper side of the
carrier 1 and also 1n the electrically conductive layer 2. The
structural elements 13 may be configured as elevations
and/or as depressions and have rounding radi1 19 and heights
and depths according to the examples described above.

In FIGS. 7 to 12, the representation of the component 3,
of the flowable material 5 and of the limiting element 4 has
been omitted.

FIG. 13 shows a schematic partial cross section through
a further example of a carrier 1, on the upper side 16 of
which an electrically conductive layer 2 1s arranged. Next to
the component 3, a limiting element 4 1s arranged on the
clectrically conductive layer 2. Between the component 3
and the limiting element 4, a flowable material 5 1s provided
on the electrically conductive layer 2. The material $ may
also cover the component 3. Furthermore, the limiting
clement 4 may also annularly enclose the component 3. Next
to the limiting element 4, elevations 14 and depressions 15
are mtroduced as structural elements mto an upper side of
the electrically conductive layer 2 1n a flow direction 10.

It 1s also possible to provide only one elevation and one
depression 1n the flow direction 10. In addition, 1t 1s also
possible to provide only two or more elevations 14 1n the
flow direction. Furthermore, 1t 1s also possible to provide
only two or more depressions 15 1n the flow direction.

The structural elements of the various examples have a
height that, for example, may be less than 20 um and greater
than 0.1 pum.

The structural elements 13, the depressions 15 and/or the
clevations 14 of the preceding figures may be configured
both as elongate structures 1n the form of trenches, grooves,
waves or 1n the form of circular structures, for example,
recesses or humps or pins.

The structural elements 13, the depressions 15 and/or the
clevations 14, have rounding radi1 19 and/or heights and/or
depths according to the examples described above.

In FIGS. 1, 3 to 6, 11 and 12, the rounding radi1 19 are
preferably arranged in a plane perpendicular to the sheet
plane represented and in the flow direction 10.

FIG. 14 shows a partial detail of an upper side 16 of a
carrier 1, a flowable material 5 being applied onto the upper
side 16 of the carrier 1. At a predetermined distance from the
material 5, a structural element 13 1s arranged on the carrier
1. The structural element 13 has a longitudinal extent and 1s
configured 1n a straight line. At a distance 21 perpendicularly
to the longitudinal extent of the structural element 13, a
second structural element 23 1s arranged. The second struc-
tural element 23 has a longitudinal extent and 1s configured
in a straight line. ",

The second structural element 23 1s
arranged parallel to the structural element 13. At a distance
21 perpendicularly to the longitudinal extent of the second
structural element 23, a third structural element 24 1is
arranged. The third structural element 24 has a longitudinal
extent and 1s configured in a straight line. The third structural
clement 24 1s arranged parallel to the second structural
element 23. More or fewer structural elements 13, 23, 24
may be arranged. Furthermore, the structural elements may
have different shapes and/or different distances 21 from one
another.
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The structural elements 13, 23, 24 have rounding radii
perpendicularly to the longitudinal extent that are less than
20 um. In addition, the rounding radi1 may be greater than
an average roughness of the surface 16 of the carrier 1.
Furthermore, the structural elements 13, 23, 24 comprise
sections 20 1 which the rounding radius perpendicular to
the longitudinal extent 1s greater than 20 um. The sections 20
ol neighboring structural elements 13, 23, 24 are, however,
arranged laterally oflset by a distance 22 as seen along an
axis perpendicularly to the longitudinal extent of the struc-
tural elements 13, 23, 24. The distance 22 may preferably be
twice as large as a distance 21 between adjacent structural
clements 13, 23, 24. With this arrangement of the structural
clements 13, 23, 24 as well, flow of the material 5 perpen-
dicularly to the orientation of the longitudinal extent of the
structural elements i1s therefore hindered or impeded. The
material 5 will flow over the structural elements 13, 23, 24
according to the arrows 1n the sections 20 and then respec-
tively tflow on laterally.

The sections with rounding radn greater than 20 um are
not arranged successively on an axis 1n the flow direction in
neighboring structural elements, but are arranged laterally
offset along the longitudinal extent of the structural ele-
ments. For example, a lateral distance between two sections
of neighboring structural elements with rounding radn
greater than 20 um may be at least two times the distance
between the neighboring structural elements perpendicularly
to the longitudinal extent of the structural elements. In this
way, a sullicient retardation and/or limiting of a flow (bleed-
ing) ol the tflowable maternial can still be achieved. The
structural elements 13, 23, 24 may, for example, be config-
ured as webs or as recesses. Furthermore, the structural
clements 13, 23, 24 may also have different shapes as
described, for example, in the other examples. In the
example of FIG. 14, the surface 16 of the carrier 1 may also
be formed from an electrically conductive layer into which
the structural elements 13, 23, 24 are introduced.

The electrically conductive layers 2 described 1n all the
examples may have a layer thickness, for example, of 50 um
or less. The electrically conductive layers 2 may, for
example, consist of a metal.

The matenial 5 described 1n all the examples may be
configured as a tlowable matenial or as at least partially or
tully cured matenal.

In all the examples, at least three or at least ten structural
clements may be arranged successively in the flow direction,
a structural element having a distance from the neighboring
structural element less than 200 um. At least three structural
clements may therefore be arranged on a distance of
approximately 400 um.

Furthermore, 1n all the examples at least three structural
clements may be arranged successively 1n the flow direction,
a structural element having a distance from the neighboring
structural element greater than 20 um. At least three struc-
tural elements may therefore be arranged on a distance of
approximately 40 um. The size of the rounding radi1 may 1n
all the examples be greater than an average roughness of the
material 1n which the structural element 1s formed.

Our arrangements and methods have been illustrated and
described 1n detail with the aid of preferred examples. This
disclosure 1s not, however, restricted to the examples.
Rather, other variants may be derived therefrom by those
skilled 1n the art without departing from the protective scope
of the appended claims.

This application claims priority of DE 10 2016 116 298.1,
the subject matter of which 1s incorporated herein by refer-
ence.
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The mnvention claimed 1s:

1. An arrangement comprising:

a carrier:;

an optoelectronic component arranged on the carrier; and

a material arranged on the carrier,

wherein the carrier comprises at least one structural

element,

at least a part of the material 1s arranged between the

optoelectronic component and the structural element,
wherein the structural element hinders flow of the
material in a flow direction away from the optoelec-
tronic component,

the structural element extends transversely to the flow

direction,

the structural element has a rounding radius 1n a plane

perpendicular to the transverse extent of the structural
clement less than 20 pum,

at least a first and a second structural element are arranged

successively 1n the flow direction,

the first structural element 1s an elevation starting from a

surface of the carrier and the second structural element

1s a depression starting from the surface of the carrier,
adjacent side faces of the first and second structural

clement have a distance greater than 5 um, and

the structural elements have a rounding radius 1n a plane

perpendicular to the transverse extent of the structural
clement less than 20 um.

2. The arrangement as claimed 1n claim 1, wherein at least
three structural elements are arranged successively in the
flow direction, and a structural element has a distance from
the neighboring structural element less than 200 um.

3. The arrangement as claimed 1n claim 1, wherein at least
three structural elements are arranged successively in the
flow direction, and a structural element has a distance from
the neighboring structural element greater than 5 pum.

4. The arrangement as claimed in claim 1, wherein the
rounding radius 1s less than 10 um or the rounding radius 1s
less than 1 um.

5. The arrangement as claimed in claim 1, wherein the
height of the structural element 1s less than 20 um and the
structural element has a height of at least 0.05 um.

6. The arrangement as claimed in claim 1, wherein the
carrier comprises an electrically conductive layer for elec-
trical contacting of the component, the structural element 1s
arranged 1n a surface of the electrically conductive layer, a
surface of the conductive layer has an average roughness,
and the radius of the structural element 1s greater than the
average roughness of the surface of the conductive layer.

7. The arrangement as claimed in claim 1, further com-
prising a limiting element arranged on the carrier next to the
component, wherein the limiting element 1s configured 1n
the form of a web, the limiting element 1s made of plastic
material or epoxy resin or silicone, the material 1s arranged
between the component and a first side of the limiting
clement, and the structural element 1s arranged adjacent to a
second side of the limiting element, and the second side 1s
arranged opposite to the first side.

8. The arrangement as claimed in claim 1, wherein 1n a
first region of the carrier several structural elements are
arranged 1n the form of depressions in the carrier, the
depressions of the structural elements have a rounded or
circular cross-sectional area 1 a cross section through a
plane parallel to a surface of the carrier, and the structural

clements have a rounding radius 1n a plane perpendicular to
the transverse extent of the structural element less than 20

L.




US 10,629,578 B2

13

9. A method of producing an arrangement having a carrier,
comprising:

providing the carrier;

introducing at least one structural element that hinders
flow of a material 1n a predetermined flow direction
into the carrier, wherein the structural element extends
transversely to the flow direction, and the structural
clement has a rounding radius 1n a plane perpendicular
to the transverse extent of the structural element less
than 20 um;

arranging an optoelectronic component on the carrier next
to the structural element;

applying the material onto at least one of the component
and between the component and the structural element;
and

applying an electrically conductive layer for electrical
contacting of the component onto the carrier, wherein
the structural element 1s introduced into a surface of the
carrier before the application of the electrically con-
ductive layer, and the electrical conductive layer is
applied on the surface of the carrier such that a surface
of the electrically conductive layer comprises a struc-
tural element.

10. The method as claimed in claim 9, wherein the
structural element 1s produced by at least one of a grinding
method, a laser processing method, a mechanical scoring
method, and a sandblasting method.

11. The method as claimed 1n claim 9, further comprising
applying an electrically conductive layer for electrical con-
tacting of the component onto a surface of the carrier,
wherein the structural element 1s formed 1n a surface of the
clectrically conductive layer, and introduced into the elec-
trically conductive layer after application of the electrically
conductive layer onto the surface of the carrier.

12. An arrangement comprising:

a carrier;

an optoelectronic component arranged on the carrier; and

a material arranged on the carrier and on the optoelec-
tronic component,

wherein the carrier comprises at least one structural
clement that hinders flow of the matenial 1n a flow
direction away from the optoelectronic component,

the structural element extends transversely to the flow
direction, and

the structural element has a rounding radius 1 a plane
perpendicular to the transverse extent of the structural
clement less than 20 um,

the carrier comprises an electrically conductive layer for
clectrical contacting of the optoelectronic component,

the structural element 1s arranged in the electrically con-
ductive layer as an elevation of the electrically con-
ductive layer,

a surface of the conductive layer has an average rough-
ness,

the radius of the structural element 1s greater than the
average roughness ol the surface of the conductive
layer;

a limiting element 1s arranged between the optoelectronic
component and the structural element on the electri-
cally conductive layer,

the limiting element 1s configured in the form of a web or
a wall,

the limiting element extends over at least a part of a side
length of the optoelectronic component,

the limiting element limaits a flow path of the matenal, and

14

the limiting element 1s made of plastic material or epoxy
resin or silicone.
13. The arrangement of claim 12, wherein the electrically

conductive layer 1s arranged on a surface of the carrier

> forming a double layer structure,
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height of the structural element 1s less than 20 um and the
structural element has a height of at least 0.05 um.

the optoelectronic component 1s arranged on the electr-
cally conductive layer on top of the double layer
structure opposite to the surface of the carrier,

the electrically conductive layer starts from the optoelec-
tronic component and extends along the surface of the
carrier to a contact region,

the contact region 1s arranged with a distance from the

optoelectronic component, and
the structural element 1s arranged between the optoelec-
tronic component and the contact region of the electri-
cally conductive layer.
14. The arrangement as claimed 1n claim 12, wherein the

15. The arrangement as claimed 1n claim 12, wherein at

least a first and a second structural element are arranged 1n
the electrically conductive layer successively in the flow
direction,

the first and the second structural element have the shape
of an elevation,

the first and second structural element have a distance
more than 5 um, and

the structural elements have a rounding radius 1n a plane
perpendicular to the transverse extent of the structural
clement less than 20 um.

16. An arrangement comprising:

a carrier:

an optoelectronic component arranged on the carrier; and

a material arranged on the carrier and on the optoelec-
tronic component,

wherein the carrier comprises at least one structural
clement that hinders flow of the matenial 1n a flow
direction away from the optoelectronic component,

the structural element extends transversely to the flow
direction, and

the structural element has a rounding radius in a plane
perpendicular to the transverse extent of the structural
clement less than 20 um,

the carrier comprises an electrically conductive layer for
clectrical contacting of the optoelectronic component,

the structural element 1s arranged 1n the electrically con-
ductive layer as an elevation of the electrically con-
ductive layer,

a surface of the conductive layer has an average rough-
ness,

the radius of the structural element 1s greater than the
average roughness ol the surface of the conductive
layer,

at least a first and a second structural element are arranged
in the electrically conductive layer successively 1n the
flow direction,

the first structural element 1s an elevation and the second
structural element 1s a depression,

the first and second structural element have a distance
more than 5 um, and

the structural elements have a rounding radius 1n a plane
perpendicular to the transverse extent of the structural
clement less than 20 pum.
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